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of the few tumors to express ETB receptors that have a 



0, filed 
50 which 
347911, 
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Pat. 
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affinity for all three isoforms of endothelin is melanoma 
(Yohn et al., 1994, Biochem. Biophys . Res. Comm. 201 (1): 449-4 
Interestingly, ETB receptors are highly expressed in primary or. 
DRWD FIG. 7. Endothelin receptor antagonist Ro61 inhibition of B16 
melanoma cell proliferation in vitro. Ro61 was added at 

increasing concentrations to a 96 well culture plate to which B16 cells. 

DRWD FIG. 8. ETA and ETB agonists reversal of Ro61 inhibition of B16 
melanoma cell proliferation in vitro. B16 cells were cultured 
with either, BQ-3020- [Ac- [Alall,Alal5] -endothelin (6 , 21) , an ETA agonist 
(closed triangle), [Ala. sup. 1, 3, 11, 15 ] -endothelinl , an ETB. 

DRWD FIG. 10. Ro61 inhibition of B16 melanoma intraperitoneal 

metastases in vivo. C57BL/6 mice were injected intraperitoneally with 
B16 cells and one day later, the mice were injected. 

DRWD FIG. 11. Long term survival of Ro61 -treated C57BL/6 mice after 
intraperitoneal B16 melanoma challenge. C57BL/6 mice were 
injected intraperitoneally with B16 cells. Animals were randomly 
separated into 4 groups for either of the. 

DETD . . . peptide-based endothelin receptor antagonists useful in the 
compositions and methods of the invention include BQ-123 

(Cyclo(-D-Trp-D-Asp-L-Pro-D-Val-L-Leu-) , BQ-153, BQ-238, BQ-485, BQ-610, 
BQ-788, BQ-928, TAK-044, FR139317 ( Perhydroazepin- 1 - 

ylcarbonyl-L-leucyl- (1-methyl) -D- tryptophyl- [3- (2-pyridyl) ] -D-alanine) , 
RES-701-1, PD 142893 (Acetyl - { 3 , 3 -diphenyl -D- 

alanine) -L-Leu-L-Asp-L-Ile-L-Ile-L-Trp) , PD 145065, CP 170687, 
Ac-DBhgl6-Leu-Asp-Ile and ET-1 [Dprl-Asp 15]. 
DETD Ro61 Inhibition of Melanoma Cell Proliferation in vitro 

DETD . . . cells were evaluated for use as an endothelin responsive tumor 
model system. The B16 cells, i.e., from the B16 murine melanoma 
cell line (of fibroblastic origin) , were obtained from the American Type 



Culture Collection (Rockville Md.) as a frozen stock. The. 
DETD The inhibitory effect of R06I on the B16 melanoma cells is 

depicted in FIG. 7. Proliferation of Ro61-treated cells is expressed as 

a percentage of untreated control cells. Mean. 
DETD R06I Induction of B16 Melanoma Tumor Apoptotic Cell Death 
DETD As depicted in FIG. 9, the endothelin antagonist R06I induced apoptosis 

in B16 melanoma cells in culture. For example, the addition of 

1 .mu.M of R06I to the B16 cells led to an increase. 
DETD Inhibition of B16 Melanoma Intraperitoneal Metastases in vivo 

by an Endothelin Antagonist or an EA/p-GlcNAc Composition of the 

Invention 

DETD . . . further studies to evaluate the impact of ETR antagonism on in 
vivo tumor growth utilizing an agressive intraperitoneal (IP) B16 
melanoma metastases model. Thus, female C57BL/6 mice were 
injected intraperitoneally with 5 . times . 10 . sup . 4 B16 cells in 100 ml 
HBSS. One day later, ... 

DETD Long Term Survival of C57BL/6 Mice after Intraperitoneal B16 
Melanoma Challenge with an Endothelin antagonist Alone or an 
EA/p-GlcNAc Composition of the Invention 

DETD It is of interest to note that the B16 melanoma is an 

extremely virulent tumor, which results in a 0% survival rate 
consistently within 19-20 days of tumor injection. As. 

DETD . . . show direct evidence that inhibiting the binding of endothelins 
to their receptors can affect the normal proliferation of a murine 
melanoma cell line, both in vitro and in vivo. The endothelin 
antagonist, R06I, is an inhibitor of both the ETA and ETB receptors with 
an approximately 10-fold higher affinity for ETA. This correlates well 
with the dose dependent inhibition of melanoma cell 
proliferation by R06I in our experiments, as well as the stronger 
countering effect to this inhibition obtained by addition. 

DETD It is also interesting to note that melanoma cells have been 

shown to express high levels of ET receptors and are more susceptible to 
endothelin antagonist, e.g., R06I,. 
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♦ABSTRACT IS AVAILABLE IN THE ALL AND lALL FORMATS* 
The mechanism of an endothelin-1- (ET-1- ) induced intracellular Ca2+ 
( [Ca2 + ] (i) ) increase and the receptor subtype (s) responsible for this 
effect in single human melanocytes were studied using fura-2/AM. ET-1 
induced a transient increase in [Ca2+] (i) in a concentration-dependent 
manner. The transient [Ca2+] (i) increase was followed by a sustained 
plateau level of [Ca2+] (i) which was higher than the initial [Ca2+] (i) 
level, IRL-1620, a specific ET-B receptor agonist, increased [Ca2+] (i) in 
a dose -dependent manner, BQ-788, a specific ET-B 

receptor antagonist, abolished the ET-l-induced [Ca2 + ] (i) increase, but 
BQ-123, a specific ET-A receptor antagonist, failed to prevent it. U73122, 
an inhibitor of phospholipase C (PLC) , inhibited the ET-l-induced 
tCa2+] (i) rise in a dose -dependent manner. Prior depletion of 
intracellular Ca2+ stores with thapsigargin, an inhibitor of Ca2+-ATPase 
of the endoplasmic reticulum, abolished the ET-l-induced Ca2+ transient, 
whereas removal of extracellular Ca2+ with EGTA eliminated the sustained 
rise. These results suggest that in cultured human melanocytes the binding 
of ET-1 to ET-B receptors and the subsequent activation of PLC mediate 
ET-l-induced [Ca2 + ] (i) increase. The transient [Ca2 + ] (i) increase is 
attributed to mobilization of Ca2+ from inositol 1 , 4 , 5 -trisphosphate- 
sensitive intracellular Ca2+ stores, and the sustained [Ca2+] (i) level may 
be related to the influx of extracellular Ca2+. 
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AB In this study, we examined the endothelin (ET) receptor subtype involved 
in mitogenic signaling in human primary and metastatic melanoma 
cell lines. In a reverse transcriptase-polymerase chain reaction (RT-PCR) 
study, ET(B) mRNA expression in metastatic melanoma cells was 
decreased from that of primary melanoma. Only RPM-EP, a primary 
recurrent melanoma cell line, showed strong ET{A) mRNA 
expression. ET-1 and ET-3 stimulated DNA synthesis of primary and 
recurrent cutaneous melanoma cells in serum-deprived cultures. 
The growth response to ET-1 in metastatic melanoma cells was 
decreased from that in primary melanoma cells. [1251] -IRL-1620 
binding to PM-WK, a primary melanoma cell line, was 
significantly blocked by excessive amounts of unlabeled BQ- 
788. [1251] -IRL-1620 binding to metastatic melanoma 
cells was significantly decreased from that of primary melanoma 
cells. From these results, we conclude that the mitogenic effects of ET • 
in human primary melanoma are mainly mediated through ET(B) 
receptors and that down- regulation of ET(B) receptors causes the decreased 
growth response of ET-1 in metastatic melanoma cells. 
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AB In this study, the authors examd. the endothelin (ET) receptor subtype 
involved in mitogenic signaling in human primary and metastatic 
melanoma. In a reverse transcriptase-polymerase chain reaction 
(RT-PCR) study, ETB mRNA expression in metastatic melanoma cells 
was decreased compared to primary melanoma. Only RPM-EP, a 
primary recurrent melanoma cell line, showed strong ETA mRNA 
expression. ET-1 and ET-3 stimulated DNA synthesis of primary and 
recurrent cutaneous melanoma cells in sierum-deprived cultures. 
The growth response to ET-1 in metastatic melanoma cells was 
decreased compared to primary melanoma cells. [1251] -IRL-1620 
binding to PM-WK, a primary melanoma cell line, was 
significantly, blocked by excessive amts. of unlabeled BQ- 
788. [1251] -IRL-1620 binding to metastatic melanoma 
cells was significantly decreased compared to primary melanoma 
cells. From these results, the authors conclude that the mitogenic 
effects of ET in human primary melanoma are mainly mediated 
through ETB receptors and that down-regulation of ETB receptors causes the 
decreased growth response of ET-1 in metastatic melanoma cells. 
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Journal; General Review 
English 

apprx.4 refs. Antisense peptide is an amino acid sequence 
translated from antisense sequence of mRNA for a peptide sequence (sense 
peptide) . Previous evidence indicates that sense and antisense peptides 
have a tendency to interact with each other. We expected that this kind 
of interaction might be involved in the formation and maintenance of 
tertiary structure of protein mols. Many amino acids have several RNA 
codons and we regarded amino acids coded by anti-codons of all of codons 
of each amino acid as antisense amino acids. On this stand point, we 
generated a computer program to search for antisense peptides. Then we 
found that there are peptide sequences which are antisense to several 
peptide sequences in a protein mol., and these peptide sequences have been 
termed as antisense homol . boxes (AHB) . AHB peptides were synthesized and 
some of them had a potent capacity to interfere with the function of the 
mol . 
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AB BACKGROUND: Endothelin-1 (ET-l) interacts with specific G-protein-coupled 
receptors to initiate short-term (contraction) and long-term (mitogenesis) 
events in target cells. ET-l is an abundant prostate secretory protein 
that, in its biologically active form, elicits prostatic smooth muscle 
contraction. The present study was designed to determine the effects of 
ET-l on prostate cell growth and to examine the regulation of endogenous 
ET-l activity and bioavailability. METHODS: Primary cultures of prostate 
secretory epithelial (PE) and prostate f ibromuscular stromal (PS) cells 
were established from benign human prostate tissue. RESULTS: In culture, 
PE cells secrete immuno re active ET-l (38.5 +/- 1.6 pg/ml/10(6) cells/24 
hr) into the conditioned medium. Levels of immunoreactive ET-l produced 
by PS cells were more than 10-fold lower. Endothelin- converting enzyme-1 
(ECE-1) mRNA was detected in PE cells and not in PS cells; however, big 
ET-l was the predominant immunoreactive ET-l secretory product of PE 
cells. The ET(B) endothelin receptor was the predominant subtype in both 
PE and PS cells. In PS cells, but not PE cells, ET-l induced significant 
inositol phosphate accumulation and [3H] -thymidine uptake. Agonist 
activity was inhibited by the ET(B) receptor selective antagonist, 
HQ 788. Intact PE cell monolayers secrete ET-l through 

the apical surface, consistent with secretion of ET-l into the glandular 
lumen in vivo. CONCLUSIONS: On the basis of these findings, regulation of 
ET-l activity and bioavailability appears to be tightly regulated. Such 
findings have important implications in the pathophysiology of prostate 
disease . 
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Article 
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endothelins on human prostatic smooth-muscle cell growth 
Endothelin- 1 and endothelin-3 induced a 
concentration-dependent increase in DNA synthesis and also promoted cell 
growth. Use of subtype selective antagonists BQ-123 ( (cyclo (D-Trp-D- 
Asp (ONa) -Pro-D-Val-Leu) ; endothelin ETA receptor selective) and HQ 
-788 { {N-cis-2 , 6 -dimethylpiperidinocarbonyl-L-gamma -methyl 
LeU-D-Trp- (COOMe) -D-Nle-ONa) ; endothelin ETB receptor selective), 
indicated that mitogenic effects of endothelin were mediated through 
activation of both endothelin ETA and ETB receptors. The mitogenic 
effects of endothelin-1 and endothelin-3 were significantly inhibited by 
pretreatment of the cells with pertussis toxin. However, mitogenesis due 
to basic fibroblast growth factor was not affected. In conclusion, 
endothelin has mitogenic effects on human prostatic smooth muscle cells 
through activation of both endothelin ETA and ETB receptors via different 
signalling pathways from basic fibroblast growth factor. This may 
contribute to smooth muscle hyperplasia associated with benign prostatic 
hyperplasia . 
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AB To elucidate the potential role of endothelins (ETs) as growth regulators 
in ovarian carcinoma cells in culture, expression of endothelins 
and their receptors were measured in two ovarian cancer cell 
lines {PE04 and PE014) , together with the effect of the exogenous addition 
of endothelins on the growth of these cell lines in vitro. RT-PCR 
analysis of mRNA prepared from PE04 and PE014 indicated the presence of 
ET-1 and ET-3 mRNA. Immunoreactive ET-l-like peptide was found in media 
from cultures of both PE04 (1.7 +/- 0.4 fmol/10(6) cells/72 h) and PE014 
(20.2 +/- 6.8 fmol/l0(6) cells/72 h) cell lines. Radioligand binding 
studies using 125I-ET-1 and membrane fractions were consistent with PE04 . 
cells having two receptor sites of either high affinity (Kd = 0.065 nM, 
Bmax = 0.047 pmol/mg protein) or lower affinity sites (Kd = 0.49 nM, Bmax 
= 0.23 pmol/mg protein). Studies using membrane fractions of PE014 cells 
indicated that this cell line has only a single lower affinity binding 
site (Kd = 0.56 nM, Bmax = 0.31 pmol/mg protein). However, RT-PCR 
analysis indicated the presence of mRNA from both ETA and ETB receptors in 
PE04 and PE014 cell lines. Exogenous addition of ETs to PE04 and PE014 
cells at concentrations of 10 ( - 10) -10 ( -7 ) M resulted in specific 
dose-dependent increases in cell. number for ET-1 (with maximum effects at 
10 (-10) and 10(-9)M for PE04 and PE014, respectively) and ET-2 (maximum 
effects at 10 (-8) and 10(-9)M for PE04 and PE014, respectively) but not 
for ET-3. Experiments on the growth of PE014 cells using BQ123 (ETA-R) 
antagonist and "antisense" oligonucleotide against the ETA-R, in the 
absence of exogenous ETs, suggested that immunoreactive ET-l-like material 
secreted by PE014 cells can affect their growth in an autocrine manner. 
These results would be consistent with ET-1 acting as a possible autocrine 
growth regulator in human ovarian carcinoma cells. 
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AB Modification of blood flow by endothelin-1 (ET-1) was examined in the s.c. 
HSN fibrosarcoma and compared to normal tissues of anaesthetised CBH/CBi 
rats. The ET receptor subtypes involved in the response were investigated 
using the ET (A) and ET(B) receptor antagonists BQ-610 and BQ- 
788, respectively. Blood flow and vascular resistance were 
determined using the uptake of radiolabelled iodo-antipyrine (125I-IAP) . 
BQ-610 or BQ-788 was infused for 30 min prior to blood 

flow determination. ET-1 was administered 15 min into the infusion time. 

BQ-610 and BQ-788 infused alone did not modify any 

vascular parameters. Tumour blood flow increased slightly 

following ET-1, contrasting with most normal tissues, in which blood flow 

was reduced. Vascular resistance increased in all tissues, including the 

tumour. Neither antagonist significantly modified the 

ET-l-induced changes in tvunour blood flow or vascular 

resistance, whereas in the majority of normal tissues BQ-610 attenuated 

and BQ-788 potentiated the vascular resonse to ET-1. 

Our results show that the HSN t\amour vasculature is only weakly 

responsive to ET- 1 and antagonism of its effects by BQ-610 and BQ 

-788. This contrasts with the majority of normal tissues, in 

which ET- 1 induces an intense vasoconstriction. 
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CODEN: BBRCA9; ISSN: 0006-29 IX 
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DOCUMENT TYPE: Journal 
LANGUAGE : English 

AB Endothelin-1 (ET-1) and endothelin-3 (ET-3) increased the expression of 
intercellular adhesion mol.-l (ICAM-1) on rat neonatal cultured cardiac 
myocytes and rat aortic endothelial cells. ET-1 -induced ICAM-1 expression 
on cardiac myocytes was inhibited by a selective ETA receptor antagonist, 
S-0139, but not by a selective ETB receptor antagonist, BQ788. 
ET-3 -induced ICAM-1 expression on endothelial cells was inhibited by 
BQ788 but not by S-0139. Protein kinase C (PKC) inhibitor 
staurosporine inhibited ETs-induced ICAM-1 expression on both cell types. 
Treatment of the cells with ETs increased neutrophil adhesion, which was 
inhibited by S-013 9 and staurosporine on cardiac myocytes and by 
BQ788 and staurosporine on endothelial cells. These results 
suggest that ETs induce neutrophil adhesion to cardiac myocytes and aortic 
endothelial cells by increasing ICAM-1 expression, which mediate via ETA 
receptor on cardiac myocytes and via ETB receptor on aortic endothelial 
cells. ICAM-1 expression induced by activation of ETA and ETB receptors 
appears to be mediated through the PKC pathway. 
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AB The invention relates to endothelin-converting enzymes contg. the 

polypeptide sequence described or functional fragments thereof, genes 
which code for such enzymes, and processes for producing the said enzymes 
and use of the enzymes in Pharmacol . 
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The potent vasoconstrictor endothelin-1 (ET-1) is at its highest 
concentration in the normal human ejaculate and is associated with the 
progression of metastatic prostate cancer. ET.-l protein 
expression is detected in situ in 14 of 14 primary cancers and 
14 of 16 metastatic sites of human prostatic carcinoma. 
Exogenous ET-1 induces prostate cancer proliferation directly 
and enhances the mitogenic effects of insulin-like growth factor I, 
insulin-like growth factor II, platelet-derived growth factor, basic 
fibroblast growth factor, and epidermal growth factor in serum- free 
conditions in vitro. The ETA-selective receptor antagonist A-127722 
inhibits ET-l-stimulated growth, but the ETB-selective receptor antagonist 
BQ-788 does not. ET-3, an ETB-selective agonist, also 
had no effect on prostate cancer growth. No specific 

ETB-binding sites could be demonstrated in any established human prostate 
cancer cell line tested, and ETB mRNA, detected by reverse 
transcription PCR, was reduced. The predominance of ETB binding on human 
benign prostatic epithelial tissue is not present in metastatic prostate 
cancer by autoradiography. In human prostate cancer 

progression to metastases, ET-1 and ETA expression are retained, whereas 
ETB receptor expression is reduced. 
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AB 1. We measured the ratio of ET-A and ET-B sub-types in the media 

(containing mainly smooth muscle) of human cardiac arteries (aorta, 
pulmonary and coronary), internal mammary arteries and saphenous veins. 2. 
In saturation experiments, (1251) -endothelin-1 ( (1251) -ET-1) bound with 
high affinity to the media of each vessel (n = 3 individuals or homogenate 
preparations +- s.e.mean): coronary artery, K-D = 0.14+-0.02 nM, B-max = 
71.0 +- 21.0 fmol mg-1 protein; pulmonary artery, K-D=0.85 +- 0.25 nM, 
B-max = 15.2 +- 10.3 fmol mg-1 protein; aorta, K-D = 0.51 +- 0.02 nM, 
B-max = 9.4 +- 4.4 fmol mg-1 protein; internal mammary artery, K-D = 0.34 
+- 0.31 nM, B-max = 2.0 +- 0.5 fmol mg-1 protein and saphenous vein, K-D = 
0.28 +- 0.05 nM, B-max = 52.8 +- 1.0 fmol mg-1 protein. In each vessel, 
over the concentration-range tested. Hill slopes were close to unity and a 
one site fit was preferred to a two site model. 3. In competition binding 
assays, the ET-A selective ligand, BQ123 inhibited the binding of 0 . 1 nM 
(1251) -ET-1 to the media in a biphasic manner. In each case, a two site 
fit was preferred to a one or three site model: coronary artery, K-DET-A = 
0.85 +- 0.03 nM, K-DET-B = 7.58 +- 2.27 mu-M, ratio = 89: 11%; pulmonary 
artery, K-DET-A = 0.27 +- 0.05 nM, K-DET-B = 24.60 +- 5.34 mu-M, ratio = 
92:8%; aorta, K-DET-A = 0.80 +- 0.40 nM, K-DET-B = 2.67 +- 2.60 mu-M ratio 
= 89:11%; saphenous vein, K-DET-A = 0.55 +- 0.17 nM, K-DET-B = 14.4 +- 
0.26 mu-M, 85:15% (n = 3 individuals or homogenate preparations +- 
s.e.mean). BQ123 showed up to 18000 fold selectivity for the ET-A over 
the ET-B sub-type. The ET-A-selective ligand, (1251) -PD151242 labelled 
85% of the receptors detected by a fixed concentration of (1251) -ET-1 in 
media of internal mammary artery, measured by quantitative 

autoradiography. In contrast, the density of ET-B receptors detected with 
(1251) -BQ3020 was 7.0 +- 1.5 amol mm-2, representing about 8% of 
(1251) -ET-1. 4. A single band corresponding to the expected position for 
mRNA encoding the ET-A receptor (299 base pairs) was found in the media in 
each of the five vessels (n = 3 individuals) using reverse-transcriptase . 
polymerase chain reaction assays. A single band corresponding to the ET-B 
sub-type (428 base pairs) was also always detected. 5. 35S-labelled 
antisense probes to ET-A and ET-B hybridised 

to the media of epicardial coronary arteries as well as intramyocardial 
vessels, confirming the presence of mRNA encoding both sub-types in the 
vascular smooth muscle of the vessel wall. 6. Although mRNA for both 
receptors was detected, competition binding using BQ12 3 demonstrated that 
the majority (at least 85%) of ET receptors present in smooth muscle are 
the ET-A sub-type. These results provide further support for the 
hypothesis that the ET-A sub-type is the receptor that must be blocked in 
humans to produce a beneficial vasodilatation in pathophysiological 
conditions where there is an increase in peptide concentration or receptor 
density. 
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AB Endothelin (ET) receptor in human astrocytoma U373MG cells was 
characterized. ET-1, ET-3, sarafotoxin S6C, IRL1620, BQ788, 
RO46-2005 and PD142893 inhibited specific [125I]ET-1 binding with Ki 
values of 0.03 0.06, 0.74, 5.01, 4.45, 2275 and 157 nM, respectively. ETA 
selective antagonists BQ123 and FR139317 at 1 microM did not block 
[1251] ET-1 binding. Reverse transcription-polymerase chain reaction 
confirmed the results from competition studies that U373 cells expressed 
predominantly ETB receptor. The Bmax and KD values of [1251] ET-1 binding 
were 0.15 pmol/1 x 10(6) cells and 0.23 nM. The molecular mass for the 
receptor was 45 IcDa. ET-1 binding did not stimulate Ca+2 mobilization, 
phosphatidylinositol hydrolysis or arachidonic acid release, nor did it 
affect the intracellular cAMP or cGMP level. Interestingly, a majority of 
ET (> 80%) bound to the receptor was rapidly internalized, consistent with 
emerging evidence that a major function of ETB receptor is to clear ET. 
[1251] ET-1 binding was time-dependent and bound [1251] ET-1 was difficult 
to dissociate. In contrast, bound antagonists were much easier to 
dissociate. The results suggest that agonists and antagonists of the ET 
receptor exhibited different dissociation characteristics, with antagonist 
binding more reversible than agonist binding. 
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A new endothelin C-terminal analogue IBDP 064 antagonizes 
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A series of C-terminal linear endothelin analogues were prepared and their 
activities in C6 rat glioma cell line were tested. Among the synthetic 
analogues, IBDP 064, Fmoc-Leu-Asp-Ile-Ile-Trp-OH, was the most potent and 
selective inhibitor of endothelin-3 -induced cell proliferation. Its 
action was comparable with that of the previously described peptide 
IRL 1038, [Cysll-Cysl5] -ET-1 (11-21) , an ETB specific 
inhibitor . 
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Endothelins : a new target for pharmacological 
intervention? 
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A review with 78 refs. discussing the structure of endothelins, the 
question of whether a sp. endothelin-converting enzyme exists, 
antisense peptides, and endothelin receptor antagonists. 
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